INTRODUCTION
The first publication on the benefits of exercise during dialysis dates back 20 years and describes a safe and beneficial method of exercising using a cycle ergometer (Painter et al 1986) . Since then it has been repeatedly established that exercise is both safe and beneficial and improves the quality of life of patients with end stage renal disease. Exercise training enhances physical ability in all stages of chronic renal failure and lessens the severity of accompanying diseases that renal patients often experience (Takhreem, 2008; Parsons et al, 2004; Moore et al, 1998; Carney et al,1987; Goldberg et al 1986) .
Intradialytic exercise (exercise during dialysis) gives similar benefits to exercise off dialysis and is more convenient, improves adherence to training and allows for less time commitment for subjects and medical supervision (Takhreem, 2008; Parsons et al, 2004; Moore et al, 1998; Painter et al, 1986) . The efficacy of dialysis is improved with exercise by increasing the perfusion of skeletal muscles (Daul et al, 2004) . The improvement in dialysis efficacy is dependent upon the intensity, modality and timing of exercise during dialysis and it is also recommended that exercise be done in the seated position to maintain a normotensive state during fluid removal with dialysis and to ensure that venous and arterial pressures are maintained constant in fistula lines. In addition exercise should be done during the first two to three hours of a dialysis session (Parsons et al, 2004) .
Dialysis efficacy is expressed as Kt/V which is a dimensionless mathematical representation of serum urea clearance that is calculated clinically by using pre and post-dialysis blood urea concentrations (O'Connor et al, 2002) .The fractional clearance is quantitatively defined as Kt/V where: K= dialyser urea clearance (ml/min):
90% of blood flow rate in high flux dialysers t= total treatment time (minutes):
hours on dialysis X 60 minutes V= urea distribution volume (ml): weight in Kg X 58% X 1000 (Fresenius Medical Care 2004) . Kt/V values greater than 1.2 indicate adequate dialysis and those lower than 1.2 less than adequate dialysis (Cleary and Denman, 2005) . Gotch and Sargent (1985) showed that a Kt/V value less than 0.8 is associated with a high likelihood of morbidity and/or treatment failure.
Compression foot pumps are widely used to increase perfusion and reduce the risk of post operative venous thrombosis, but are generally used for postoperative patients who are confined to bed for prolonged periods of time (Fleming et al, 2000) . Until recently 
METHOD
A pre test post test design was used to collect data. This consisted of baseline data collection, followed by an eight week exercise intervention period, and post test data collection.
Ethical clearance for the study was obtained from the Committee for Research on Human Subjects of the University of the Witwatersrand. Informed consent was obtained from all subjects in the study and from the hospital manager, the renal clinic manager and the attending nephrologist of the private hospital where the study took place.
The whole population of 34 self-care haemodialysis out-patients who attended two or three dialysis sessions per week, were screened by the attending nephrologist. All subjects with the following impairments were excluded: subjects with lower limb amputations; severe paralytic and physical disabilities, cogni tive impairments, unstable hypertension, congestive heart failure, cardiac arrhythmias, recent myocardial infarction, unstable angina and any patient doing regular physical exercise. Nineteen subjects were then found to be eligible for this study.
PROCEDURE
The patients selected for this study were then observed for eight weeks. After this eight week stabilization period they then went onto an exercise programme either two or three times per week for eight weeks.
Baseline dialysis efficacy values (Kt/V) were obtained from analysis of blood results directly before going onto the exercise programme and again at the end of the eight week exercise programme. The blood samples were obtained from the subjects by a nursing sister in the dialysis unit and then sent for analysis to a private pathology laboratory.
Each subject was then issued with a pair of manual compression foot pumps, namely "Venous Anti Stasis Slippers" (VASS) manufactured by Endotec International to wear on their feet while they performed seated heel raises during their dialysis sessions. The "slippers" (foot pumps) were pre-inflated to 50mm Hg (as per the manufacturers' instructions) at the start of each dialysis session and were inspected twice per week for the duration of the study to ensure that there were no leaks or pressure changes. Each subject was issued with a digital stop watch at the beginning of the exercise session to record the total time they exercised with the "slippers" during each dialysis session and times were recorded on a time sheet for each exercise session. Subjects were connected to the dialysis machines as per their usual routines by the renal nurses and were asked to stay in an upright position with their feet flat on the floor for the period they were exercising.
The pre-inflated "slippers" were applied to the subjects' feet by the first author and subjects were instructed to begin exercising rhythmically by alternately raising their heels (seated heel raises) and to ensure that they exerted adequate pressure with downward movements to move air from one "slipper" to the other. The exercise sessions were supervised by the first author and nursing sisters in the unit who had been trained by the first author. The Borg scale was used by each subject to record the intensity of each exercise session and these values as well as heart rates at the beginning and end of each session were recorded in the subjects' exercise diaries but these values were not included in the analysis of data as they were there as checks for the exercise sessions only. Routine blood pressure monitoring continued.
Subjects were asked to exercise for at least 20 minutes per hour of the first three hours of dialysis and to record the total time exercised per session. At the end of each 20 minute session, subjects could rest, remove the slippers and elevate their legs on a low stool in front of them. This procedure was repeated either two to three times per week for the duration of the eight weeks of the study. This was done to accommodate subjects who came in for dialysis twice or three times per week. At the end of this eight week intervention period dialysis efficacy values (Kt/V) were again recorded from blood samples as described above.
STATISTICAL ANALYSIS
The significance of the study was set at p=0.05. Descriptive statistics were used to present the data. A repeated measures analysis of variance (ANOVA) with the exercise group (that is the group that exercised two or three times per week) as the between subject factor and with testing time as the within subject factor was undertaken prior to any further analysis. This was done because some patients had exercised twice a week and some three times a week. It was therefore necessary to establish if this made a difference to the outcome of the study. In view of the findings of this analysis (presented below) it was decided to do a simple paired t test comparing pre inter-vention with post intervention dialysis efficacy values (Kt/V) after combining the two exercise groups.
RESULTS
Nineteen patients with end stage renal disease on dialysis who met the inclusion criteria participated in the study. Two subjects were approved for kidney transplantation after the screening dialysis efficacy values were established, and were subsequently excluded from the study. Another subject was admitted to hospital prior to the intervention and subsequently died. Four of the remaining subjects voluntarily withdrew from the study during the first week of exercise thus leaving a total of 12 subjects who completed the exercise intervention. (See Table 1 for the demographic profile of the 19 subjects who met the eligibility criteria for the study and Table 2 for the dialysis efficacy values (Kt/V) at screening, pre intervention and post intervention).
DISCUSSION
The 8.7% increase in Kt/V noted during this study is not consistent with the 15% increase reported by Kong et al, (1999) , who used cycle ergometers. However as neither the intensity of the exercise sessions nor the specifications of the subjects were reported in their study a direct comparison is difficult. Parsons et al (2004) were the only other researchers who conducted a similar eight week exercise intervention using cycle ergometers. They had six subjects who performed cycle ergometry for 15 minutes per hour for the first three hours of dialysis and they did not get a significant increase in Kt/V. They concluded that the intensity, modality and timing of exercise during dialysis should be modified to result in meaningful changes. A subsequent study, (in which the above protocol was modified to exercising three times a week for 30 minutes in each of the first two hours of dialysis), produced an 11% increase at the end of the first month and remained high (18-19% for the duration of their programme) (Parsons et al,2006) .
The frequency of exercise was not a factor in this study and there was no difference between subjects at pre-intervention and post-intervention when frequency of exercise was compared with dialysis efficiency. All other factors namely-dialysate flow rate, the dialysers and the fistula needle sizes were kept constant for the duration of the study, so the resultant 8.7% increase in Kt/V was probably due to the exercise intervention using manual compression foot pumps (Venous Anti stasis Slippers). These results obviously have to be viewed with caution given the fact that this was a pilot study with a small sample size. Thus in conclusion it appears that an eight week exercise programme using manual compression foot pumps may be effective in improving dialysis efficacy and there seems to be no statistically significant relationship between changes in Kt/V and the frequency of exercise. These findings should be confirmed in studies with appropriate sample sizes.
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